Tumour hypoxia: impact on biology, prognosis and treatment of solid malignant tumours.
Tumour hypoxia is a major constraint for radiotherapy and many types of chemotherapy. A variety of different pathogenetic mechanisms contribute to the development of hypoxia in solid tumours. Hypoxia is associated with unfavourable prognosis, regardless of the treatment modality applied. Two different effects have been considered to explain the deleterious effects of hypoxia on the outcome of tumour patients. The first aspect encompasses the direct interference of hypoxia with antineoplastic treatment modalities. The efficacy of ionizing radiation, but also of a variety of cytotoxic drugs and cytokines rely directly on adequate oxygen tensions. The second aspect concerns the effects of hypoxia on the biology of tumour and stromal cells. Hypoxia is related to malignant progression, increased invasion, angiogenesis and an increased risk of metastasis formation. Possibly, hypoxia is furthermore a stressor which selects cells with increased resistance to apoptosis and thereby indirectly contributes to treatment resistance. This article reviews in brief the specific pathophysiology of tumour oxygenation and its implications for prognosis, tumour treatment and biology.